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(54) Title: MARKER FOR SELECTING TRANSFORMANT WITH THE USE OF LETHAL GENE 

^ (54) «Ma)«»J: a5Eii<5^$fflLxfc»se«f*aiRffl-7-*- 

IT) 

J/^ (57) Abstract: A marker for selecting a transformant which is a DNA firagment having a translation termination codon inserted into 
the 5' -upstream side of the active site of a lethal gene; and a vector having this marker inserted therein. By using this lethal gene 
as a gene marker, it is possible to obtain a maker for selecting a transformant whereby a transformant carrying no foreign gene can 
^jj be completely exterminated and, at the same time, a vector containing the foreign gene can be stably amplified in a host. It is also 
^ possible to obtain a marker by which gene analysis using a DNA microarray. etc. can be carried out more accurately and efficiently. 
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A if it ^ A b ^ ^ ^ tK^ D N A ®f >t ^ ^ S ?F$MfeJ^^^iRffi 
— i:i — icW^-So 

i^ilbic^iP bfe^fetiMo^M^-fblzi^-cJ < 3 n -—(D^cDm^t h bT 
ttm-rsc hlCcfc t). m^®?F^Mte^#:§^iR-rs*)©"^fe§ (Sanbrook 
et al. (1989) Molecular Cloning - A Laboratory Manual 2nd ed, 1. 
.85-1. 86 )o 

-:*?-hbTflJffi•rs;5^%^^)tlTV^S(i^llBS5 7 - 1 3 9 0 9 5-^^& 
m\^^rz%^KJ:.^MiR'^it. lgiii3X-gami:*©^^tfM^^ip-r^'i:^^^ 



wo 2004/011655 PCT/JP2003/009S43 

^7D->ic:ov^T«^i!tt:5i«-r-2>fea?){cii. ^iJRg^^tc J; -2>^Uif ^3lf^J^c: 
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wo 2004/011655 ^^PCT/JP2003/009543 

•ttJ:t>t>:^mMltl;iT(D ( 1 ) ~ ( 1 2 ) tcm-T^o 

(3)lilR^Jh:n H i 2 ^J-;^.J:#A$nTV^ S C <^i^l|SCi:-r 

^±ia (1) ~ (3) ®V^t"^^*^^^f3«®DNA»fM-o 

(I) - (3) cDV>-rtl*^J^I3S®DNAif>^o 

— h'f §^SiB^J^Wri)^©T'^-5. ( 1) ~ (4) ©VN-rnA^JClB^CDD 
NAifito 

(6) iB^J#-^l 4-e^^nS^SlB^J^*t-.SDNAifM-o 

(7) WiyzMBi^om^^^cD ^mMi&'s'^m^vtci^ox 

^-2)±IB (1) ~ (6) (Di^^-TM^izmmcDDNAm^o 

(8) cf'^5fife^P®mM2^J>b5i2^JS^ 1 5 l^^^n§*>©T-$>^ (7) {3 
lamcDDNAirH-o 

(9) ±13 ( 1) ~ (8) (D\^-rtiii^izmm(DD N Am}iib> :i hl^m 

(10) ?i^M^^^:?^::*ci^a<&JF^M^Jfe^'«-fe*)®T-feSJtBB (9) KiSBS 

(II) ±IB ( 1 ) ~ ( 8) CDV^'rtt^>^C|B«©D NAifM-As^A^nfcm 
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±m (11) i^mmom^m^^^^-o 



CDEl, E2, E3, E4, E5, E6, E7, E8, E9. la, lb, D, B, A, M, N, K, 
TS^>DF13s ^7 ]y}^iy><Dki, A2, A3s \f:ti^>(DhP41y SI, S2, S3, 84^ 
barnase> pemK. ^ifimmx^ Sfe. ^t^As^i n^'-^ ^ ^ — ^'(D;^ 

Tiy>. ^ 1/ br>>>. }f7tSy>lzMlyX\t^^ ^ :x — ^ — ?lf5^s barnase 
{c^bTJibarstar?l-jE^s pemK{:::)isf bTiipeml?!^^) ^m^^ ^ ^ifiX 

V^b^l&^®laiR^^Jh3 h'> (TAGs TGA, TAA) ^^XbT. ?F$M 
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wo 2004/01165S ^^PCT/JP2003/009S43 

$ -l± D N A if ^t- § liM b T ?f^MfeJ^#:3^iRffi - — b T J; V^ o d ® 

?t e ^ ^ ffi v^ S ii^ fc: W jpJ ^ ^ # S o -r ^ t> -fe s -fclB b J: d Jc: > 
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wo 2004/011655 PCT/JP2003/009543 

^©jlHE^^ttr^:;^^ H±tc:feSo U^^^K ( plamid 
ColE3-CA38)CD^:R3tfE^SIB^J^©iB^J#-^ 1 6 l^l^-To UMi^'^^s 3 

3 1- 1 9 8 6 (i^Jhn F>&'^t?) Sa©:^*@B^JASrn;s^>E 3(D:^B 

gp^ii. 1 9 9 6-2 2 5 3 (D^mmmi^^ \) . *fcs 4'Sl?t^S^E 8 

2 420~2677#@{:i^^o 

U S^>E 3 3te^lc:M;;S-rST^ ymiB2?!J^Nia^J#-^ l 7 izm 
•To 31 Viz >E 3 ®«ttgP^fitJis iB^J#-^l 7"e^r^^n^7'^ ^^iB3?!J® 4 

4 2SS®T^^>(iB^J#-^ 16CD1654— 165 6S@(DGCTi^^ 
jrO^l/^ bJilel 4 55#@©US^>(Ir11693~1 69 5#gAAAt::^ 
JB) A^^s l^551SacDD>r->> (1^198 l-S^BCDCTTlci^jiE;) 

DNA^ x' — >b^tfe^^ UT^^-r-SoiB^J^-l- 1 8:Rt>*l 9{^^n^n± 

^ ^ © -c* ^ n ^ ffi ^ s o 

?llRi^±i3 K> (TAG ; r>^^'-^Jt:□ K>) iis ±BBtS14gi5{iCD 5 ' 

6 
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(TGA) <&3^^{tT43»)o ^fc. 2:ibm<0SfiI$iJRS^^^ifgP{acDS^m 

5^SScDiB^J ;S cfc a t3 b T ^ o 

3H5^^«it-r s D Am }^^mwmmxw d m b. if cdm^^ 
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wo 2004/011655 ^^PCT/JP2003/009543 

^cDJ^-^idti. ^ -±(Dm^nmBi^<D^m^m.ifis mm 

0>a ® D N A if M- & ^ ^ b A b T 45 ^ s iJ'^^lf Aif S d © 
gp ^ {ii @ m ^ S *f A t- § :^ ^ *s ^ § ^ ^ 0^ 43 V ^ T cin ^ CD V ^ -rn 

(2) (D:&^(D:^ifimM bv^o 
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^l^^5j5^te^■^ o T ^ s ^^^C tJ7 D — — > ^^i>s^3^ nrtfe S o b b> 
^ ^ h ^ - * - ® 5fe ^ W6 fltf ^ ^ AS :^ < ^ >j7 ^ ^ 19: tl- S © 

t ^ * n if it I- sc^jHe^ As^im -r § J; a iii ^ ^ - b c ^ 
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wo 2004/011655 ^^PCT/JP2003/009543 

J; ^) s ^ * at ^ ^ ^ ^ - J- ^f A -r ^ 1^ ^ ^ H (5 ^ D - 

5c m ± ic: ^ W ^ D n — ^ ^ ^ § h {3 J; o T ^ 5£ -r § o ^ ^ 
^AifJt^iS3^b^V^?f^M^^^<*^ii^WT-^:^V^Ci:*^e,s 

i^se^jgSN fe€>v^^i^©ffe©^nre)*^®^^qJtfe^^H^-^bT> ^dna^t 

b b^ D ^?f$^^ -l^ft ^DNAif >t b. s 
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^ - b T ll^/f t- ^ i: IT tfe T« D ^ -e^y . BU IB :3 D - - AS -f- ^ DNA 

•riy^X'mmir^.o c:©:^'^t{i. dnav-T ^ ot u-r ^S'*^ -if- 

{c:S5l5-r^DNA^#«K:^tffeJ6. ^fej^:fe^TONA^>J-As^«t^rg^-rSC 

bfeDNA^^Mi: bT. ^T©#A^>T-^— ISbTPCR^ff -5 0 PCR^JiSh^ 
b T . ^ V^ (^PCRSJiSm t . PCR]^ tJ T' a5 ^ DNAif >t ^ ^ ^'"el^i^ b s 

^^$7— s^©DNA§p^}*, luiBPCRr^-r v-ic/i:^^:^&B^^S/jNi:br. 
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S f ^ ^ ^ ^ - ^ S ii "Pi ®f til Jt «S5 b T s - R ^^: m ^9- ® - T 

Cfo PCRtc j;^iiitiici>i:^^^SK>bSs #A©rM-^^ b^l^^i*:^fc^ 

V^DNA©T>^-©li'l•it:^^»^^^S^^ P*ff X^M*® JtiPi^ 

mmm i 

u ^>>E3r^::^ ^ K (psH35o) ^ m^m&im xmMi^mn.'^m 

^m^fF^i^^fB-lr > - ( S :z^ffl3^Mmo < Ji-iU 1 T e 1 1 

6) ^mi 5¥7^ 2 5 B FERMBP-8436i: br^ft) J; t) > la^JH"^ 

(ref.) <&'^t?DNAifM-^> iB^J#-^ 3 43 J;t;^ia^J#-# 4 7*^ >f 

x' — ^ffiV^T^ :3 U ^'VESCD'T ^ :i--5^>f — (ref.) ^^tfDNAifM-^^ ^ 
n^tl. PCRiC J;oTiii|"ibfco ^i-s lMifM-:6S|i!i^bfc©fit^^M^ bT. 
IB^J 5 43«J;t>*i2^J 6 -^^^n^^^^ ^ — trfflV^TPCR^fTV^^ @B^J 7 "^^5 
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tefeiM<tS^^TGiM^ ............... 




^©D N A^fM-^pGEM T easy vector ( r D ^ ^,^TTA 

<D±mm.^iClifi^5m(Da.mheTm±^ h*> (TAG) b^ Tmt-B«iIB:3 

amberi^ih:^ F>^|^Ab/^c:DN AifM- (iB^J## 1 4 ) ©^^t^J^ITJ-^ 
•To 
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CI® 1 ~5M©amber$^iJ::3 F > ^^fT N AW>^-^pGEM T easy 

vector {zru ^iS^)^m^^XT:k^ u—=z> ^^ff\^^. t^ — :r.i^ xM^^' 

^m^mmm^mm^^ > ^ - ( a ^m^mm-^ < nj i r § i mm i ^ 

6 ) 1 5^7^240 FERM BP-8437i: UT^fE) ^ pCI3A2 

<{^rl3lTB IStfel *^II6) 15^7^240 PERM- 

BP-8438i:bT^f6) . pcisAs m^nm^xMmi^m^^m^m^w^^ 

15^7^240 FERMBP-8439i:bTWf6) x pCI3A4 (^^lAlff ig^^AjSH 
ii^ii/^'^W^^^fF^tJ^fE-fe > ^ - ( B ^m^i^W^^ < ^^ rU 1 T S 1 
1 6 ) m,. 15^7^240 FERM BP-8440h UT^fE) n 
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wo 2004/01 16SS PCT/JP2003/009S43 

PCI3A5 m^^MLm^m^mm^m^m^WF^m^^^^- (b*®^ 
Mmo<t^miTg imi&i ^^mQ) 5^7^ 2 4b ferm 

2. 3s 4. 5^CD|^JJl33K> (TAG) ^If AbfeD N Aif>i-^ 

pBluscriptll SK( + )CDBainHIhEcoRI^®P^{3jf AUTs S^tB^SSOiB^'J*^^ 

pBS2SKP-SfiI^^I|bfeo CCOr-^X^ h^^Sfilt^^i'fhbfe^s BUBaiA=»e)3 
■ilCDamber^Jt^ K >^^-r^:=i U t^yEZ CWmiSi'l^m )^ h ^ -i ^ — a > 
Us J^i/^D h^iiu- — >^Jc:cJ;oT:;^J^WXLl-Blue{::?f$M^^bfeo # 

^5^1§ife^-^^bs 37. -e-M^i§«b;fe^^s amberJ^ih:^ h'>*S3^jfX 

i^ib^^y^:^^ FpBS-Sfi-a3col<£ll]iRbs XLl-BlueK:?i^MJfe^ bfe^s :^ 

IMOO mg/lT>tfS^ U >+ 200 .M IPTG 

(isopropyl-b-D-thiogalactopyranoside) ^-^tflS^iwi&i^^^ bs 37. 
M^Jt«bfei:ci 5s :;^^^t?i§flfe*^^llbfe:^'^®5^s 

^JS^J2 

@S^J2 3 43 cfct>*2 4 -e^$^^:fes GAL4DBD:j3J;t>*EN0APL® 2@m®— 
DNA^jt^^^bsHSE^J IT'f^^bfer^:?^^ KpBS-Sfi-a3col<£SfiI"^^ 
if bfeDNA^fJtil^i^b-rDNAU 13 J;■oTB^>Kj;S^^TV^s ;*;J^® 

XLl-Blue;^t3?f$Sfef^ b o t# ^ nfc?f^Htem#:® ^ D - > t^^JR bs 

y^:^^ b'^HIJRbTjf A^nfeDNAitM-^P^if bfei:C5s 
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wo 2004/011655 ^^PCT/JP2003/009543 

5Ett«'ls^*s^P«^§;SJi^Sl3bT:j3 < d^fcj; s #A^M-<^^ b^&V^ ^ 

J^;±<fct)s fB^J#-^l 4T-^$nfc:SfiI-eJiTlc: J;;5DNAifit(*> ^^©DNA 
D — - > i: bT^iJffl § S 3 h ^ nfc o 



1^1 











GAL4DBD 
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-5 CI ^ & ^ ^ -r S D N A ®f M- o 

mi^mm(DDNAm>^o 

6. IB^JH-^l 4-^g^$^x^JSM^J^:#'rSDNAifM-o 

1 1. m^(Dmmmim^fBsm(D\,^'rtiti^\>cmm(DT>-NAm>^ifi^x^ 



18 



wo 2004/011655 ^^PCT/JP2003/009543 

" SEQUENCE LISTING " 

<110> National Institute of Advanced Industrial Science and Technology 

<120> Lethal gene markers for transformant selection 

<130> -23603055 

<140> 
<141> 

<160> 24 

<170> PatentIn Ver. 2.1 

<210> 1 
<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 1 

gctgatgctg cattgagttc tgctatgg 28 



1/19 



wo 2004/01 165S 
<210> 2 ^ 

<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

gttaaatcca atttaagtcc cataacttgg ccgctatggc ctcaaagata tttcttg 57 

<210> 3 
<211> 57 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

caagaaatat ctttgaggcc atagcggcca agttatggga cttaaattgg atttaac 57 

<210> 4 
<211> 28 
<212> DNA 



^^PCT/JP2003/009543 
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<213> Artificial Seqronce 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 4 

tcatccctga taatatttga tcaccaat 

<210> 5 
<211> 43 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

gcatggccgc ctcggccgaa aggttttaaa gattacgggc atg 

<210> 6 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description o^^Stificial Sequence: primer 
<400> 6 

cgatgaattc tcaccaatca ccatcacgat aatc 34 



<210> 7 
<211> 598 
<212> DNA 
<213> E.coli 

<400> 7 

gcatggccgc ctcggccgaa aggttttaaa 
aaaactgaga atattaaagg gcttggtgat 
cagaatggtg gtggaaaacg caagcgctgg 
tgggattctc agcatggtga gcttgagggg 
tcatttgacc ctaaaacagg caatcagttg 
aaatatcttt gaggccatag cggccaagtt 
gataaaagta cagaagattt taagggtgag 
tcagttatgg aaagtctagg tgtgcctttt 
gttatagctg aatgggtacc tttgctacaa 
gataatgagt attttgtttc gtttgattat 



gattacgggc atgattatca tccagctccg 60 
cttaagcctg ggataccaaa aacaccaaag 120 
actggagata aagggcgtaa gatttatgag 180 
tatcgtgcca gtgatggtca gcatcttggc 240 
aaaggtccag atccgaaacg aaatatcaag 300 
atgggactta aattggattt aacttggttt 360 
gagtattcaa aagattttgg agatgacggt 420 
aaggataatg ttaataacgg ttgctttgat 480 
ccatacttta atcatcaaat tgatatttcc 540 
cgtgatggtg attggtgaga at teat eg 598 



<210> 8 
<211> 40 
<212> DNA 
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<213> Artificial SejKice 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

tagtagtagt agtagaaagg ttttaaagat tacgggcatg 

<210> 9 

<211> 46 

<212> DNA 

<213> E.coli 

<400> 9 

gcatggccgc ctcggccgta gaaaggtttt aaeigattacg ggcatg 

<210> 10 
•<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 
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gcatggccgc ctcggccgB^tagaaaggt tttaaagatt acgggca^r 49 



<210> 11 

<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

gcatggccgc ctcggccgta gtagteigaaa ggttttaaag attacgggca tg 52 

<210> 12 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

gcatggccgc ctcggccgta gtagtagtag aaaggtttta aagattacgg gcatg 55 

6/19 



wo 2004/011655 
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<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

gcatggccgc ctcggccgta gtagtagtag tagaaaggtt ttaaagatta cgggcatg 58 



<210> 14 
<211> 607 
<212> DNA 
<213> E.coli 

<400> 14 

gcatggccgc ctcggccgta gtagtagaaa 
ccagctccga aaactgagaa tattaaaggg 
acaccaaagc agaatggtgg tggaaaacgc 
atttatgagt gggattctca gcatggtgag 
catcttggct catttgaccc taaaacaggc 
aatatcaaga aatatctttg aggccatagc 
acttggtttg ataaaagtac agaagatttt 
gatgacggtt cagttatgga aagtctaggt 
tgctttgatg ttatagctga atgggtacct 



ggttttaaag 


attacgggca 


tgattatcat 


60 


cttggtgatc 


ttaeigcctgg 


gataccaaaa 


120 


aagcgctgga 


ctggagataa 


agggcgtaag 


180 


cttgaggggt 


atcgtgccag 


tgatggtcag 


240 


aatcagttga 


aaggtccaga 


tccgaaacga 


300 


ggccaagtta 


tgggacttaa 


attggattta 


360 


aagggtgagg 


agtattcaaa 


agattttgga 


420 


gtgcctttta 


aggataatgt 


taataacggt 


480 


ttgctacaac 


catactttaa 


tcatcaaatt 


540 
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gatatttccg ataatgagta ttttgtttcg 
ttcatcg 



«PCT/JP2003/009543 
ttggtgagaa 600 

607 



<210> 15 
<211> 258 
<212> DNA 
<213> E.coli 



<400> 15 

atgggactta aattggattt aacttggttt 
gagtattcaa aagattttgg agatgacggt 
aaggataatg ttaataacgg ttgctttgat 
ccatacttta atcatcaaat tgatatttcc 
cgtgatggtg attggtga 



gataaaagta cagaagattt taagggtgag 60 
tcagttatgg aaagtctagg tgtgcctttt 120 
gttatagctg aatgggtacc tttgctacaa 180 
gataatgagt attttgtttc gtttgattat 240 

258 



<210> 16 
<211> 3066 
<212> DNA 
<213> E.coli 

<400> 16 

aactcggttt taatcagacc tggcatgagt ggaagcggga cgaacagcac aggcaacaac 60 

aacgccgccc cgggcacttc cggggcatga gtatgtgata tccggggctg caccccggac 120 

cccgccaaca catcacgggc cacaaaattt tttgtggccc gctctgcgtt ttctaagtgt 180 

tatccctcct gatttctaaa aaattttcca cctgaacttg acagaaaaaa cgatgacgag 240 
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tactttttga tctgtacata aacccagtgg 
ttgttttaac gcttaaaaga gggaattttt 
acgggcgcgc atagcacaag tggtaacatt 
ggtggtgctt ctgatggctc cggatggagt 
ggtagcggca ttcactgggg tggtggttcc 
tccggtggtg gttcgggaac aggcggtaat 
ggttttccgg cactttccac tccaggagct 
gcattatcgg cagctattgc tgatattatg 
ctttgggggg tggctttata tggtgtattg 
atgatgtcaa agattgtgac gtcattaccc 
tcattacctc tcgataaggc aacagtaaac 
gacgagcgac agaatatttc ggttgtttca 
gcaaaaccta ccgaacgtcc gggtgttttt 
aatatttcag ttaataacag tacgccagca 
aatactgata aggatgttcg cccggcagga 
gttattcgat tcccgaagga cagcggtcat 
cttagccctg accaggtaaa acaacgtcaa 
gatgctacgc atccggttga agcggctgag 
aatcaggcaa atgaagatgt tgccagaaat 
tataattcgc gtaaaagcga acttgatgca 
gaaataaaac aatttaatcg atttgcccat 
caaatggccg ggcttaaagc ccagcgggcg 
tttgatgctg ctgcaaaaga gaagtcagat 
agcaggaaga agaaagaaga taagaaaagg 
aataagccca gaaaaggttt taaagattac 
gagaatatta aagggcttgg tgatcttaag 
ggtggtggaa aacgcaagcg ctggactgga 





• 

aguaxxaatc 
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xxxtatgtac 


gtgtaatcaa 


300 


atgagcggtg 


n* y% n* A 'f* /v /v a y% 

gcgauggacg 


cggccataac 


360 


aatggtggcc 


cgaccgggct 


tggtgtaggt 


420 


tcggaaaata 


acccgtgggg 


tggtggttcc 


480 


ggtcatggta 


atggcggggg 


gaatggtaat 


540 


ctgtcagcag 


tagctgcgcc 


agtggcattt 


600 


ggcggtctgg 


cggtcagtat 


ttcagcggga 


660 


gctgccctga 


aaggaccgtt 


taaatttggt 


720 


ccatcacaaa 


tagcgaaaga 


tgaccccaat 


780 


gcagatgata 


ttactgaatc 


acctgtcagt 


840 


gtaaatgttc 


gtgttgttga 


tgatgtaaaa 


900 


ggtgttccga 


tgagtgttcc 


ggtggttgat 


960 


acggcatcaa 


ttccaggtgc 


acctgttctg 


1020 


gtacagacat 


taagcccagg 


tgttacaaat 


1080 


tttactcagg 


gtggtaatac 


cagggatgea 


1140 


aatgccgtat 


atgtttcagt 


gagtgatgtt 


1200 


gatgaagaaa 


atcgccgtca 


gcaggaatgg 


1260 


cgaaattatg 


aacgcgcgcg 


tgcagagctg 


1320 


caggagcgac 


aggctaaagc 


tgttcaggtt 


1380 


gcgaataaaa 


ctcttgctga 


tgcaatagct 


1440 


gacccaatgg 


ctggcggtca 


cagaatgtgg 


1500 


cagacggatg 


taaataataa 


gcaggctgca 


1560 


gctgatgctg 


cattgagttc 


tgctatggaa 


1620 


agtgctgaaa 


ataattxaaa 


cgatgaaaag 


1680 


gggcatgatt 


atcatccagc 




1 74.0 


cctgggatac 


caaaaacacc 


aasigcagaat 


1800 


gataaagggc 


gtaagattta 


tgagtgggat 


1860 
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tctcagcatg gtgagcttga ggggtatcgt gccagtgatg gtcagcatct tggctcattt 1920 

gaccctaaaa caggcaatca gttgaaaggt ccagatccga aacgaaatat caagaaatat 1980 

ctttgagagg aagttatggg acttaaattg gatttaactt ggtttgataa aagtacagaa 2040 

gattttaagg gtgaggagta ttcaaaagat tttggagatg acggttcagt tatggaaagt 2100 

ctaggtgtgc cttttaagga taatgttaat aacggttgct ttgatgttat agctgaatgg 2160 

gtacctttgc tacaaccata ctttaatcat caaattgata tttccgataa tgagtatttt 2220 

gtttcgtttg attatcgtga tggtgattgg tgatcaaata ttatcaggga tgagttgata 2280 

tacgggcttc tagtgttcat ggatgaacgc tggagcctcc aaatgtagaa atgttatatt 2340 

ttttattgag ttcttggtta taattgctcc gcaatgattt aaataagcat tatttaaaac 2400 

attctcagga gaggtgaagg tggagctaaa aaaaagtatt ggtgattaca ctgaaaccga 2460 

attcaaaaaa tttattgaag acatcatcaa ttgtgaaggt gatgaaaaaa aacaggatga 2520 

taacctcgag tattttataa atgttactga gcatcctagt ggttctgatc tgatttatta 2580 

cccagaaggt aataatgatg gtagccctga aggtgttatt aaagagatta aagaatggcg 2640 

agccgctaac ggtaagtcag gatttaaaca gggctgaaat atgaatgccg gttgtttatg 2700 

gatgaatggc tggcattctt tcacaacaag gagtcgttat gaaaaaaata acagggatta 2760 

ttttattgct tcttgcagtc attattctgt ctgcatgtca ggcaaactat atccgggatg 2820 

ttcagggcgg gaccgtatct ccgtcatcaa cagctgaagt gaccggatta gcaacgcagt 2880 

aacccgaaat cctctttgac aaaaacaaag cgtgtcaggc tgattctgat gcgctttttt 2940 

tttgaaatgt cacaaaaatt ccatgtggga gatgggatct aaaatcctcg tgcagaactt 3000 

tccatccagg gggagaaaac ttgtcgtttt gagccgttcg gtgttcagaa cgcacgaaac 3060 

cgatcg 3066 

<210> 17 
<211> 551 
<212> PRT 
<213> E.coli 
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<400> 17 

Met Ser 61y 61y Asp Gly Arg Gly His Asn Thr Gly Ala His Ser Thr 
15 10 15 

Ser Gly Asn lie Asn Gly Gly Pro Thr Gly Leu Gly Val Gly Gly Gly 
20 25 30 

Ala Ser Asp Gly Ser Gly Trp Ser Ser Glu Asn Asn Pro Trp Gly Gly 
35 40 45 

Gly Ser Gly Ser Gly He His Trp Gly Gly Gly Ser Gly His Gly Asn 
50 55 60 

Gly Gly Gly Asn Gly Asn Ser Gly Gly Gly Ser Gly Thr Gly Gly Asn 
65 70 75 80 

Leu Ser Ala Val Ala Ala Pro Val Ala Phe Gly Phe Pro Ala Leu Ser 

85 90 95 

Thr Pro Gly Ala Gly Gly Leu Ala Val Ser He Ser Ala Gly Ala Leu 
100 105 110 

Ser Ala Ala He Ala Asp He Met Ala Ala Leu Lys Gly Pro Phe Lys 
115 120 125 

Phe Gly Leu Trp Gly Val Ala Leu Tyr Gly Val Leu Pro Ser Gin He 
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130 " 135 140 ^ 

Ala Lys Asp Asp Pro Asn Met Met Ser Lys He Val Thr Ser Leu Pro 
145 150 155 160 

Ala Asp Asp He Thr 61u Sei; Pro Val Ser Ser Leu Pro Leu Asp Lys 
165 170 175 

Ala Thr Val Asn Val Asn Val Arg Val Val Asp Asp Val Lys Asp Glu 
180 185 190 

Arg Gin Asn He Ser Val Val Ser Gly Val Pro Met Ser Val Pro Val 
195 200 205 

Val Asp Ala Lys Pro Thr Glu Arg Pro Gly. Val Phe Thr Ala Ser lie 
210 215 220 

Pro Gly Ala Pro Val Leu Asn He Ser Val Asn Asn Ser Thr Pro Ala 
225 230 235 240 

Val Gin Thr Leu Ser Pro Gly Val Thr Asn Asn Thr Asp Lys Asp Val 
245 250 255 

Arg Pro Ala Gly Phe Thr Gin Gly Gly Asn Thr Arg Asp Ala Val He 
260 265 270 

Arg Phe Pro Lys Asp Ser Gly His Asn Ala Val Tyr Val Ser Val Ser 
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275 ^ 280 
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285^ 



Asp Val Leu Ser Pro Asp 61n Val Lys Gin Arg Gin Asp Glu Glu Asn 
290 295 300 

Arg Arg Gin Gin Glu Trp Asp Ala Thr His Pro Val Glu Ala Ala Glu 
305 310 315 320 

Arg Asn Tyr Glu Arg Ala Arg Ala Glu Leu Asn Gin Ala Asn Glu Asp 
325 330 335 

Val Ala Arg Asn Gin Glu Arg Gin Ala Lys Ala Val Gin Val Tyr Asn 
340 345 350 

Ser Arg Lys Ser Glu Leu Asp Ala Ala Asn Lys Thr Leu Ala Asp Ala 
355 360 365 

He Ala Glu He Lys Gin Phe Asn Arg Phe Ala His Asp Pro Met Ala 
370 375 380 

Gly Gly His Arg Met Trp Gin Met Ala Gly Leu Lys Ala Gin Arg Ala 
385 390 395 400 

Gin Thr Asp Val Asn Asn Lys Gin Ala Ala Phe Asp Ala Ala Ala Lys 
405 410 415 

Glu Lys Ser Asp Ala Asp Ala Ala Leu Ser Ser Ala Met Glu Ser Arg 
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420 



Lys Lys Lys 61u Asp Lys Lys Arg Ser Ala 61u Asn Asn Leu Asn Asp 
435 440 445 

61u Lys Asn Lys Pro Arg Lys Gly Phe Lys Asp Tyr 61y His Asp Tyr 
450 455 460 

His Pro Ala Pro Lys Thr 61u Asn lie Lys Gly Leu Gly Asp Leu Lys 
465 470 475 480 

Pro Gly He Pro Lys Thr Pro Lys Gin Asn Gly Gly Gly Lys Arg Lys 
485 490 495 

Arg Trp Thr Gly Asp Lys Gly Arg Lys He Tyr Glu Trp Asp Ser Gin 
500 505 510 

His Gly Glu Leu Glu Gly Tyr Arg Ala Ser Asp Gly Gin His Leu Gly 
515 520 525 

Ser Phe Asp Pro Lys Thr Gly Asn Gin Leu Lys Gly Pro Asp Pro Lys 
530 535 540 

Arg Asn He Lys Lys Tyr Leu 
545 550 
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<210> 18 - 

<211> 110 
<212> PET 
<213> E.coli 

<400> 18 

Ala Glu Asn Asn Leu Asn Asp Glu Lys Asn Lys Pro Arg Lys 61y Phe 
15 10 15 

Lys Asp Tyr 61y His Asp Tyr His Pro Ala Pro Lys Thr Glu Asn He 
20 25 30 

Lys Gly Leu 61y Asp Leu Lys Pro Gly He Pro Lys Thr Pro Lys Gin 
35 40 45 

Asn Gly Gly Gly Lys Arg Lys Arg Trp Thr Gly Asp Lys Gly Arg Lys 
50 55 60 

lie Tyr Glu Trp Asp Ser Gin His Gly Glu Leu Glu Gly Tyr Arg Ala 
65 70 75 80 

Ser Asp Gly Gin His Leu Gly Ser Phe Asp Pro Lys Thr Gly Asn Gin 

85 90 95 

Leu Lys Gly Pro Asp Pro Lys Arg Asn lie Lys Lys Tyr Leu 
100 105 110 
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<210> 19 
<211> 97 
<212> PRT 
<213> E.coli 

<400> 19 

Lys Gly Phe Lys Asp Tyr Gly His Asp Tyr His Pro Ala Pro Lys Thr 
15 10 15 

Glu Asn He Lys Gly Leu Gly Asp Leu Lys Pro Gly He Pro Lys Thr 
20 25 30 

Pro Lys Gin Asn Gly Gly Gly Lys Arg Lys Arg Trp Thr Gly Asp Lys 
35 40 45 

Gly Arg Lys He Tyr Glu Trp Asp Ser Gin His Gly Glu Leu Glu Gly 
50 55 60 

Tyr Arg Ala Ser Asp Gly Gin His Leu Gly Ser Phe Asp Pro Lys Thr 
65 70 75 80 

Gly Asn Gin Leu Lys Gly Pro Asp Pro Lys Arg Asn He Lys Lys Tyr 

85 90 95 



Leu 
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<210> 20 

<211> 330 

<212> DNA 

<213> E.coli 



<400> 1 

ggccgcctcg gccgteigtag tagaaaggtt 
ctccgaaaac tgagaatatt aaagggcttg 
caaagcagaa tggtggtgga aaacgcaagc 
atgagtggga ttctcagcat ggtgagcttg 
ttggctcatt tgaccctaaa acaggcaatc 
tcaagaaata tctttgaggc catagcggcc 



ttaaagatta cgggcatgat tatcatccag 60 
gtgatcttaa gcctgggata ccaaaaacac 120 
gctggactgg agataaaggg cgtaagattt 180 
aggggtatcg tgccagtgat ggtcagcatc 240 
agttgaaagg tccagatccg aaacgaaata 300 

330 



<210> 21 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: adapter 
<400> 2 

gatccccggg taccgeiggcc gcctcggccg agctcgaatt cggccggcca tagcggccgc 60 
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<210> 22 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: adapter 
<400> 3 

aattgcggcc gctatggccg gccgaattcg agctcggccg aggcggcctc ggtacccggg 60 



<210> 23 

<211> 650 

<212> DNA 

<213> S.cerevisiae 

<400> 4 

ggccgcctcg gccaggatct ggtggcgaac 
tcaagtgctc caaagaaaaa ccgaagtgcg 
gctactctcc caaaaccaaa aggtctccgc 
caaggctaga aagactggaa cagctatttc 
tgattttgaa aatggattct ttacaggata 
aagataatgt gaataaagat gccgtcacag 
ctctaacatt gagacagcat agaataagtg 
aaggtcaaag acagttgact gtatcgattg 



aagcatgcga tatttgccga cttaaaaagc 60 
ccaagtgtct gaagaacaac tgggagtgtc 120 
tgactagggc acatctgaca gaagtggaat 180 
tactgatttt tcctcgagaa gaccttgaca 240 
taaaagcatt gttaacagga ttatttgtac 300 
atagattggc ttcagtggag actgatatgc 360 
cgacatcatc atcggaagag agtagtaaca 420 
actcggcagc tcatcatgat aactccacaa 480 
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ttccgttgga ttttatgc^c agggatgctc ttcatggatt tgattg^K gaagaggatg 540 

acatgtcgga tggcttgccc ttcctgaaaa cggaccccaa caataatggg ttctttggcg 600 

acggttctct cttatgtatt cttcgctgac tgactgaggc catagcggcc 650 



<210> 24 
<211> 535 
<212> DNA 
<213> A. oryzae 

<400> 5 

ggccgcctcg gccattacta gtctactagt 
gagtttggtt gttttgtttc cactgagatc 
tttttgttac ggtagccatg acccctccat 
ggaaactgtg tctcgccgtc ataccacaat 
atcgttgtaa ctgttcctga ctctcggtca 
taccttgtac tccgtgactg aaccatccga 
cccccgctgc tagtctcctt ccaacaccga 
cgtttatatc tgtcgtctct cctccctttc 
cgactgacca attccgcagc tcgtcaaaat 



aactctgtct tatcgtcatc tcccataggt 60 
atgacctcct cctaccccac catcccacta 120 
ggcaaagaga gaggaggacg aggacgatca 180 
cgtgttatcc tgattgacat cttcttaaat 240 
actgaaattg gatctcccca ccactgcctc 300 
tcattctttt tgggtcgtcg gtgaacacaa 360 
tccagaattg ttttgatttt ccattccctt 420 
cgtctctttt cttccgtcct ccaagttagt 480 
gcctatcacc aaggccatag cggcc 535 
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(57) Abstract; A marker for scfccting a tiansfonnant which is a DNA fragmont having a translaiion tcnninaiion codon inserted inio 
(tw 5* 'UpiiUiBain side uf the aclivc »le of 3t telhal gene; and a vector having this marker inserted therein. By using this Iclha] gene 
as a gene marker, it is possible to obtain a mak& for selecting a transformant whereby a tninsformant canying no foreign gene can 
be completely exterminated and, at the same time, a vector containing the foicign gene can be stably amplified in a host It is also 
possible to obtain u marker by which gene analysis using a DNA microairay, etc. can be carried out more accurately and efficiently. 
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^-cDSSfj:i9*5A<K3tL^^Heift*OS«ffiT-*-A<»f>nS, DNAT^i^aru-f *fa>iie^«» 
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jg❖®^i€^^v-:*-^<^^L/TV^So mnt. ^iS'^i; h>>^*— If^t^^ 
^ * - i: 1 5 mjge^ il^J^Tife^ t ^^-^ ^ >J7 ^ - 

IttBI-^^iiiCJ; b> m^O?^^M^^^^^^^RT§^,cD-C^;5 (Sanbrook 
et al. (1989) Molecular Cloning - A Laboratory Manual 2nd ed, 1. 
85-1. 86)0 

"ti-}i\^xmmt^i3^^^fs^bnx\^h{'!^m^ 7-13909 s-t^a' 

il^Wfc^W^-fr^'fe^'^^^o UA^'Us ^iS'pi^ hS/^— gjt^^55e2f<fe 
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J; o T 5fc5E{$ & # S t ^ ^ r n ^ - ^ - As,^ g T? 2^ 

Ofco 

b D - >^®J^/J>-^. *$smSOi5*^^(w T lacZ^ ^com^l-oft 

> D - > t -3 T ^5i{^1- S & 46 (is Sijgg^^ tc: 0: § ^oi^j 
^T;lJfev>^i'&/bs#v^o »X6lfM-^^i#U^^t.>^' o->^ 

D - > ® |& *s :^ ^ < if fiS M 5fe ^ 7" ^ >; - ^ {-^ ^ -r i i: IT ti {3 3& ;5 o 
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±.aB^S ^ b a S ^ M v^ :e b *^ ^ $ S l:: S o fe . 

i)±eB (1) ~ (3) (DV^rn*^fcia@<Z>DNA»r>i-o 

(1) - (3) <^>V^ftl*^^CIB^©DNA©f/to 

-\^-t^i^Mmn^^t^'h(Dx^^ (1) ~ (4) 0\.^irfii^\zmm<DT> 
(6) 4 7!^^tis^gE^y<^*i--5DNAifM-o 

^'5±iB (1) ~ (6) OV^-rn*»lr|B®tpDNAifM-o 

(8) f^mMu^(Dm^mwmmm^ 1 5ic:^^tis^)©T'^5 (?) 

IBSoDNAifM-o 

. (9) ±IB ( 1) (8) ^DV^f^^M;Il3lfe®DNA»fM•**e>^■l>Cl^$i|^ • 

(1 1) ±iB (1) - (8) ©V^•mA='{Cg3m©DNA^M-^s^tX^nfciiL 
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( 1 2 ) Sc5Eiie^ {c t ^ 7" D ^ - ^ - ^ 1 35: i: ^ iltllJ: i: t S 
±13 (1 1) {c:lB®©m*^gl^^^^-o • 

CDEl, E2, E3, E4. E5, E6, E7. E8, E9, la. lb, D, B, A, M, N, K, i7U 
7i^>DF13> ^'l/t::J/>©Al, A2, A3s t;tS/>©AP41, SI, S2, S3,. S4s 
barnascs peiKs ^H^m^X^^o t.'1t^ ?SiiSx>xo;\*i^^-;fci:*©:^ 

e^PtrS/V. l^?|-S/>lcMbTJ4#-^ ^i-^'f -sifi^sbamase 

(c^LT{d;barstar?i^^, peiKt::^ LTtipemlig^H^ ) S ^ A^-^^ 

■ IK7 7 -S^a®>''^ ^ »; :r > §M V^ S t ^ c =^ ^ - h dp > icW 

^^\y^WLmomvi.mit:2Yy (taGs tga, taa) ^feifAu-Cs ?fjM 

® mf$3iiR^ V - - -r § a6 O D N A KM- <^ ^ o 
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j&e^ $ ^ V^ l> «flj 5fc ^ # ^ S o t fc> ^ ^ ±SB b & cfc a . 
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s^ffi -r ^ {cm ^ $ ^ {wM^^fciJ^Bj -r * o 31 u s^- > E 3 (i> 

3 1- 1 9 8 6 m±t2 KV^-^tf) llg0m^.SS^J*s:3 U 5/>E 3©;^ji 

^^iit. 1 9 9 6-2 2 5 3#g©^^Be^JK:&t)s ^fe^ tf^Hjt^^^ES 
• ©ISaijiS^^^S'f* 2 4 2 0-2 6 7 7#i{C^?,o 

'J s^>E 3?ia9^{c^;;&1-§T^y^@B^J^Ilj@B?!i#-# 1 7 {c^ 
•To y:^>E 3 ®?S14fiP>|iEJi. .iB^J#-^ 1 7 T-^$nS T ^ ^ ^iB5U© 4 

4 2S@©r9-> (B2^J#-^ 16©1654~16561:@©GCT(CM 
^S) tfcl>UttlRl4 5 5#g©i; (IrI 1 6 9 3- 1 6 9 5#gAAA{C^>r 
J^;) 6^^>N lRj55 1#@©D-f>>> (1^198 l-Sl^SoCTTt^JFS) 

DNA<fev-*3ie^ii tT^ffl1-SoSg^J#^l 8StJf 1 9fc^nen± 

^Bj(c4bH^Tfi^ cn^jCT^^y^IE^iJ^^-^Ht-S^glE^J^S^fr;!,^© 

w f § ^> © nf^ ^ffi T* § ^. o 

' mmm±:^ H> (tag ; T>;^•-i^±^ h->) li, ±gB^S{a§IS'fii© 5 ' 
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(TGA) ^3mm'frii.^.o^rz. 2:^m<Dsnwmmf^iom^^(D^m 

T*Mic5E4$3H5^® tffUjg^^is^il-e t^^9{c:bri5< d^i^g^szg, 
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0^ 0 D N A MK- ^ SJI^ - * - ^ U T ^ M b T ^ ^ - § f •5> 

^mz:^^m<oDNAmi^^^iotf^\:>i5bnxvx:iB^s^mmxm^^^<o 

mmuum^mxmM^ti^ti^. ^^^i^xm^mMizmxT^:^'!^^^ 
^.,^u--y^^mz^^^^^n)^i^nx^fitji<x^. mm.(oyv- 

(2 ) ©;^^cD:;5*s|it bVNp 

8 



1-25; 6:30PM;NGBSrfSl 




05- 1 -25; 6:30PM;NGBS?fSi MORGAN, LEWIS ;035561 3954 # 12/ 56 

^ tj-::^y '^umzmmmi^^ ]'y^ni-fXs^^miKi^^^m^'^x^^ 
mmm^Knt^-t'^^^mB^o^^mM^'^^ztifiX'^^c 
\z\ts :!^mMiz^:bm^^mB'^umt±xm^^h^ztiy^s mmxm 

mK- M ^ $ ^ X iJIsJl^iteTFif Jisf? A ^ -r fc: ^ g Jl o ^ ^ 
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^(;i^v>T{±. m{zdumf^^mx-t^tc\f-^\tt^<. m^mi^Mt^is. 

tfa6<jg@; $)*v>{i-?©m©#^Ap»o^^RJt§:feS@{::^RfUT> ^DNA^ 

■)^^mx\^rz:it.iz^:h^mmmmmm^fi^0mi^^^oZ0m-^iz 
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UTx i» VMiPCRKj;5^{C,PCRmtJT?$> SDNAif>t ^m^fc^ ir-e^gf^ U 

DNAv-r ^nru-f -e^lfffSo Z(o:&^ic^M. it fictile MX 1" -5^ 

n. 
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v>DNA»fM*©li<it::$i®^ix$ c hi:: J: !5 s mm^iSimti^WXm)f(Dmm^ 

@ ia± T* " {3 ^ rT T- ^ . ^ 1 0:^{S a ± CD ^ CD M^^l* 
^^ifil1-Sc:i:>feRlt|-efel3s b b y Ait -fXcD^^^f, 
ij ®v^|g^MS©3ie^K:te3t5t 5 c D N A©;^i7 V - . 

O ^ a e H ^ t -S C i: AS T' t ^ o 
izmm=i V 5/.>E37-^^ ^ K (PSH350) s (IfiSLff iS^Am^^^tiiJJ^^W 

6) 5^7H 2 5B FERMBP-8436i:bTWf6) J;t>^ E^iJ#^ 

l*5J;U^E^JI|-t 2 T'^$n§7*^-1' T-&fflV^.•C^ 3 'J VESCDCRD^J^- 
V — $ffi^,^T^ a U S/^EScD-r 5 (ref.) ^^tfDNAirK-^s ^ 
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0CAt^^^i^^M GAAAC«>Tlm'AAAGATrAC6GGCATBAT^^ 
A<g;GyCmAAMCy6;\QA/VTATEAAAGppCTrGGT^^ 
CAAAA^CACCAAAGCAGAATGQTGGTGOAAAACGCAAGCGCXGGACTRr^^ 
TAAAOGGCGTAAGATrTATGAGTGGQATrCrGAGCATGGTGAGCTTGAGGGO;^ 
ATCGTGQCAGTGATGQT€IAG<l\TCTrGGCTCAT:TTGAa:CTA^ 
CAGTtGAAAGGTCCAGXftlCGAAACGAAATATCAAGAAATATC^ ^ 



Blilii^jgMGTT^TjggG^^ 
CAGAA^GAmTMagGra^e^A^T^^ 

^GAArrCATCG 

7>;£72<>^m ^ Colidfl E3 CRD (97a.aJ v ; Immunfty 



»:v>t:s CCDDN Aif>i-^pGEM T easy vector. (T^Upi 5(f^t)&MV^TTA 

<Z)±^liS3et3 1 A^^5^cDamberil|±3 K> (TAG).^WLv TMfcfilBi^ 

amberi^±3 K AbfeD N AlgfM- (@S^J#-^ 1 4 ) CD^^ii^JiiTtC^ 
to ■ . 
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CA2-97t) . 

OATl^AT(:^i;a:;A<3CTCC<iAAAACTOAOAAtATTAAAGd'G 

■CCCTQ(K3AtAt;CA>VWlCACCAAAOCAGAATGOIX5GTG(^A^ 

l^k^ACTOgAGATAAAGGGCGTAAGATTTATGAGtidibGATrCTCAGCAT^ 

GCrT<5AGGGGTAIt:GltK:CAGTGATGGTX:]AGCATC^ 

AAACAGG^ATCAGTT'GAAAGGTGCAGATCCGAAACG^ 

Amcemo^fiiTAm^M^Gj:^^ 

AAS-CATCau^ 

GATQGTGATTG Gli^la AATrCATCG ' 



y > y _ ^ ^ > ^ m«6 ; Olicm B3 Om . ^35 ^ Immunity E3 

tfAGTAGTAGt i jf A Lfc ambetii^ihri K >l!S-^ ^ 



TGA ; i^ib=l H> 



CICD l-SfflcDamber^^ca K><fe;ft-r-S#DNA»f>i-*pGEM T easy 
vector {yu /^iS^\^m^^X7k^u — ->'^^m\ — ^ j:>;^P:&f K: 
«t o T IE b V>^^@HJiJOj^ A^^}* 1" 5 pCISAl (3f* AtfrigJ^S A^^J^Itill 

^m^mm^^m^m^ iB:^m^m]^-=> < .(s m i t @ i i tf 

5>ill 6 X ¥J|£ 1 5 ^ 7 ^ 2 4 0 . FERM BP-8437a UT^It) s pCI3A2 

<«rinTB im%i ^^me) %^ 5^7^245. ferm- 
BP-8438i:bT^fE) s pci3A3 mstnmmxmmmm^'^m^mii^^^^, 

1 5¥7^2 4B FERMBP-8439i:tT^I6)' x pCI3A4 m^ffm^Xmm 

i^mn-^mmmf^m^^^u-^y^- (B^m^m]^-:> < (sti? 1 r g 1 sJt 

1 ^^^e) ^> 1 5^7^ 2 4 B .FERM BP-8440ilbT^f6) ^ • 
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PCI3A5 im^nmmxmmi^mU'^mnmmif^3Lmw%'^ >'$^- (b*s^ 

m^<«H3 ITS l#Jfel ffi«ill6)^s ¥^1 5^7;^2 4B PERM 
mi:: Is 2. 3s 4. 5i@0i^Ji:3K> (TAG) ^rnXLtcDN AWifi ^ 

pBluscriptll SK( + )©BaiiiHIi:Eco.RIi:®^lc:jf AbT^ ^li^^m<Dmni^m 

m^mmi:im^L. 37. -^-M^^^bfci^^s amberi|$±3 K>*s3MJfX 
($:A^f>7*^X^ h'pBS-Sfi-a3col^IiIiRbs XLl-Blue}C?FJMi^^ bfc^s ;«c 
moo mg/lT-Vhf^U >+ 200 . M IPTG 

(isopropyl-b-D-thiogalactopyranoside) ^^tf^^iStlfe}!^^ bs 37. 
T'-m^i§^bfei:<l5.s .(^Vl/3-y^&^tfJ^Jfe-?:l$llb&:^-^®5i^is-^fg( 

|I»|J2 

SB2?iJ23*J<tt>*24-e5^$iXfes GAL4DBD*5 d; t>*ENOAPL© 2 Um © r 
DNAifM-^^^li[b^ll^l^?>J l-ef^aibfer^:^^ h'pBS-Sfi-a3col^SfiIt-® 

XLl-BluelfctJf^Mig|febfcof#^nfeBMiEfll#CD^D-->$eii{c^tf?b> 

r^x^^ K^lilJRbt:#A$nfeDNAmfrS^l^fbfci:C5s tJ7*;v3-x# 
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0iiii5{i^nrt6^fef?> i^;i/3-;^^#a^-^t:^». 

^^^;^^^7?^n-r:>^-r§fc«?)©S(5E^4^->b-JibT^«ib5 S 
D - n > if ^ t b TfiJffl T* t c: ^ ^ tifco 



^1 













1 ( 


0 ) U 


8 










9 


(2) 



*f A^>t: ^ ^ t * ^ i> J*^ b j& ^^ ^ D > cDife 

O fe ^ □ - > Olil^, A^^t- ^{^^ b T V^ ^ -D i^ D - 

0 
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2. m^mi^Mmmm^m^&^^t^zt^^mtt^m^o^mmi 

3. iiiR^±^ K>ds lfflsfci*2 0J^;±^fA$nTt^s^•i:<fe#gsci:'r 
. ©46H^ l^~||3^©V^■ftl*^{ClBi^0DNA»f>^- 
• A^{3saiecDDNAif>T-p 

6 . E^J#-t 1 4 7?^=^^ tl^^^K^J^^-r 5 D N Aif>}-<, 

b ^fe ©-e 5 it5l<® ® an 1 i^-^ 6 JRcD ^^ Tn;e^»fc I3|g© D N 
A^fito ^ ' ■ 

Hm7:il;:iais0.DNA»fK-c . .. 
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